Consequent to the treatment of wethers for ovine posthitis with subcutaneous implants of testosterone propionate, increases in both fleece weight and live weight were observed (Southcott 1962). The possibility that these increases were not merely the result of better health led to studies on the metabolism of testosterone-t reated wethers. These studies demonstrated the need to define the rate of absorption of testosterone from the implant, and particularly the length of time over which the implant was capable of maintaining blood concentration s of testosterone at physiological levels.
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Consequent to the treatment of wethers for ovine posthitis with subcutaneous implants of testosterone propionate, increases in both fieece weight and live weight were observed (Southcott 1962) . The possibility that these increases were not merely the result of better health led to studies on the metabolism of testosterone-t reated wethers. These studies demonstrated the need to define the rate of absorption of testosterone from the implant, and particularly the length of time over which the implant was capable of maintaining blood concentration s of testosterone at physiological levels.
The principles governing the absorption of steroid hormones from subcutaneous implants have been enunciated by who stated "whatever the mechanism of absorption, the surface area of the tablet will, other things being equal, determine the rate of absorption". He showed that the absorption from a fiat, disk-shaped tablet would be relatively uniform since surface area would not diminish in proportion to weight. This was contrasted with the rapidly diminishing absorption from a theoretical implant of the same weight but in the shape of a cylinder. Despite this fact, convenience of implantation has favoured the use of the cylindrical tablet.
The kinetics of hormone absorption from cylindrical tablets implanted into rats were studied by . From their results an expression equating absorption with time was deduced (by Dr. A. C. Bottomley) on the assumption that the absorption rate at any instant was proportional to the surface area at that instant and that the volume of hormone absorbed from unit area in unit time was a constant for a particular species of animal. Disagreement with this second assumption was seen in the studies by who showed that the rate of absorption was significantly greater from tablets implanted near the base of the ear of sheep than from those implanted near the tip of the ear. This paper describes an experiment to study the absorption of testosterone propionate from subcutaneous implantations in wethers.
Materials and Methods
Twenty-four 2-year-old Merino wethers were allotted at random to six groups. On November 22, 1963, each wether received 70 mg (4 X 17·5 mg cylindrical pellets) of testosterone propionate implanted at the base of the right ear. The groups were then slaughtered successively at 4, 7, 14, 28, 56, and 112 days after implantation. 
where hand r are the initial height and radius of the tablet and k is a constant for the species of animal studied. The adequacy of the regression equation was tested by comparing the variance within each day's sample with the variation of the sample means from the estimated regression line . 
Results
No residues of implants could be detected in the ears of group 6 (112 days). Absorption was evidently completed some time previously to the slaughter date. Consequently, data obtained on this date were excluded from the analyses. The experimentally determined points are shown in Figure 1 . 1242 SHORT COMMUNICATIONS
The right ear with a large flap of skin attached was then severed from the head. The pellet residues were dissected out, dried, and weighed.
The results were submitted to curvilinear regression analysis of the form in which A is the percentage absorption at time T and b I , b 2 , and b a are regression coefficients and a is the intercept of the regression curve with the Y-axis. This expression is a reduced form of Bottomley's equation in which a = 0 and
No residues of implants could be detected in the ears of group 6 (112 days). Absorption was evidently completed some time previously to the slaughter date. Consequently, data obtained on this date were excluded from the analyses. The experimentally determined points are shown in Figure 1 .
The partial regression coefficients with their standard errors and the regression constant for the cubic form are set out in Table 1 together with the parameters calculated for the expected curve. It can be seen that each experimental regression coefficient differs significantly from the expected value. Likewise the regression constant differs significantly from zero. Evidently the absorption rates observed in this experiment are not adequately explained by theory. Estimation of the constant for each time interval revealed that its value increased progressively from 0·002 during the first period to 0·006 in the third, and 0·007 in the fifth and sixth periods. The regression equation computed from the cubic equation adequately fitted the data whilst there were significant deviations from both a linear and a quadratic form. These results suggest that subcutaneous implants of testosterone propionate in the base of the ear provide a constant, slow release of steroid of approximately 1 % of the initial weight of the implant per day. Although this implies that the implant has a life of 100 days it is believed to be a more realistic estimate than that provided by extrapolation of the cubic regression equation beyond day 56-the latter provides an estimate of 69 days as the life of the implant.
Discussion
It is apparent that the absorption rate observed was not influenced by surface area in the manner predicted by theory .. It is postulated that the acceleration in rate is due to an increase in the value of the constant induced by high ambient temperatures. Blaxter et al. (1959) showed that ear temperature in closely clipped sheep remained about 1-2 degO above environmental temperature until the latter rose to 25-27°0, at which point ear temperature suddenly rose to 36-38°0 and subsequently increased with increasing environmental temperature. They concluded that the increase in ear temperature reflected very large increases in blood flow through the ears whilst no comparable phenomenon occurred on the trunk. Assuming that similar principles apply to grazing sheep it is postulated that high environmental temperatures would induce greater absorption from subcutaneous implants in the ears as a consequence of increased blood flow. It is suggested that the unexpectedly high absorption rates observed in the latter part of the experiment reported here were due to the high ambient temperatures prevailing in the summer of 1963-64. SHORT COMMUNICATIONS 1243 The partial regression coefficients with their standard errors a.nd the regression constant for the cubic form are set out in Table 1 together with the parameters calculated for the expected curve. It can be seen that each experimental regression coefficient differs significantly from the expected value. Likewise the regression constant differs significantly from zero. Evidently the absorption rates observed in this experiment are not adequately explained by theory. Estimation of the constant for each time interval revealed that its value increased progressively from 0·002 during the first period to 0·006 in the third, and 0·007 in the fifth and sixth periods. The regression equation computed from the cubic equation adequately fitted the data whilst there were significant deviations from both a linear and a quadratic form. These results suggest that subcutaneous implants of testosterone propionate in the base of the ear provide a constant, slow release of steroid of approximately 1 % of the initial weight of the implant per day. Although this implies that the implant has a life of 100 days it is believed to be a more realistic estimate than that provided by extrapolation of the cubic regression equation beyond day 56-the latter provides an estimate of 69 days as the life of the implant.
It is apparent that the absorption rate observed was not influenced by surface area in the manner predicted by theory. It is postulated that the acceleration in rate is due to an increase in the value of the constant induced by high ambient temperatures. Blaxter et al. (1959) showed that ear temperature in closely clipped sheep remained about 1-2 degO above environmental temperature until the latter rose to 25-27°0, at which point ear temperature suddenly rose to 36-38°0 and subsequently increased with increasing environmental temperature. They concluded that the increase in ear temperature reflected very large increases in blood flow through the ears whilst no comparable phenomenon occurred on the trunk. Assuming that similar principles apply to grazing sheep it is postulated that high environmental temperatures would induce greater absorption from subcutaneous implants in the ears as a consequence of increased blood flow. It is suggested that the unexpectedly high absorption rates observed in the latter part of the experiment reported here were due to the high ambient temperatures prevailing in the summer of 1963-64.
